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hoses, sach « oil-h«es or a.e lite, ai jwoeni'^^Sc^ .': 
minuied for subsequent funl« processing and funher use. TT«c2ft^ ■ 

funhcr pmctsarf in pan. the atierapi being tnade to separate the indixndual com.; 
ponenu of these ..^nutexials. For example, metals s«ch as iron, steel or iron >. ,1 
Hires, plasties, fibers, formed fabrics or the lite liiay be presatt in additiw to >J« ■■. t 

robber co m ponents. . ■ • . ; 

ltisaJnadyki»*iiiogrindorsmashnAbcr<oniainingM,"astesinim^^^ 

15 these uasua having been pre>-iously or simultaneously cooled or dcep^oolcd in order 
,0 exploit the britUeness of the cold rubber and especially to avoid rubber 
vulcanintion or mdiinj of any plastic. Cooling the wastes also inctrases the bril- 
tleness especially of the rubber, and accordingly, it can be separated more easily from 
any metallic components. In particular, the metallic components are released and 
20 separated from the rubber and other components. Depending on the required 
temperatuie. cooling is carried out by adding cold >»-atcr or licjid nitrogen or the like. 

Thereupon the mixture of individual components which are discharged 
from the mill can be separated. Fcr «amplc. iron parts may be pulled out using a 
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r f; ini^naiy ite' i^^ vh-hcre caJIcd for.vTliw^ mixture b^^ 

^ //;.;.\*V''>."^ '^HowxT^fihc^m space at'lhe^t>rk"$i'te and oonse^' 

Acconiingiy, it i$ the objca of ihc present invention to employ a 
process for preparing rubber-containing u-asie for further treatment, said process being 
nwe cner|:y<onser\-ing and requiring less coobm such as nitrogen or the like. 

This problem is solved by Ac process defined in claim 1, In this 
process preparing rubber-containing wastes for further treatment, the rubber-con- 
taining wastes are miUod in a screw press, arc compressed at a pressure up to 100 
bars, and the wastes are cooled at least in said press. 

The process of the in\'ention lowers the consumption of liquid nitrogen 
or other coolants to wrll below 50 % of the quantities required in the procedures 
known heretofore, such as grinding in mills or the like, because the free volume 
between the waste particles in the screw press is much reduced and is decreased even 
lo a few percent by volume. In particular, the metal components are released from 
the other components in the screw press. Moreover, the rubber is ground and pressed 
so hard thai the plastic and/or fiber components separate from it. 

In a first embodiment of the process of the invention, liquid nitrogen 
is added to the waste for purposes of cooling. The boiling point of nitrogen is - 
195. 8*C. When using liquid nitrogen, the waste material can be cooled down to 
aboui -120*C. It ii discharged from the screw press at a icmperaturc of about 50*C. 
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In ancKhcr cm^^ of ihc process of ite im^uon. rciating to 



Ihc sew*' pr^, as i^fis^^ which thorough mixing of >;Mtc pirtidcs ind cooUnt . 
leads to optimal cooling of the ^^-asie panicles, 

The special cociiing funhennore precludes wkaniiaiioo or post-\-ul- 

canizaiion when grinding the u-asics in a scrr** press. 

Part 01 the coolant, such as liquid nitrogen or uaicr. Mporaics in the 
screw press during grinding. Following discharge from the screw press, the residual 
liquid is separated from the solid paru. 

Preferably, the solid wastes are pre-comnunuted before being fed to the 
screw press, the rubber-containing v^^istcs being fed to the screw press in. for 
example, granulated form. Thereby the wastes are more easily fed into the scro.- 
press, and moreover, the smaller panicles can be cooled nwrc rapidly and easily. In 
addition, the components issuing from the scrtw press arc more easily separated. The 
granulate from the rubber-containing u-asics, such as old tires, may e%-ince diameters 
of 10 to 40 mm. As a result, the mcallic componcnis are present in smaller sizes, 
allowing easier separation from the other components by magnciism or siuinp,. 

The pressure cxcncd on the wastes in the screw press may be up to 100 

bars. 
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liquid niiTogca ^ill evaporate Aih-antajcously, this oaporaicd liquid shall be 



arilcctcd and cookd again. 

Preferably, the consxiiuent pans of ihc jcrtw pros, for insuncc ihc 
10 caw, the screw or the like, shall be cooled by liquid niirogen, cold u-aicr or ihc like 
passing through cooling ducu, so thai both cooling is improved and the coolant can 
be used again %hitbout purification being required. 

The mixture of the indi\'idual waste components discharged from the 
screw press is ihcreaflcr subjected 10 separation such as sifting, magnetic rcmov-al of 
15 metallic parts or the like. 

The design of the scre>fc- press nuy be such as is disclosed for instance 
in WO A 83/03,999, German patent documcnis A 3.714,508; A 3.714,509 and A 
3,714,518. This is a screw press with two mutually parallel screws. However, other 



scr<:w presses also may be used. 




Ihc robbcr-cotKaiaiag m-astti art milkd ffl a screw \ trss, arc cocnpcrocd at a praart | 
of up 10 100 ban. j«c«teJ aikasi tn^sacwiirm 
nxxnutod bcfcxr bcti>^ fed to the screw presi. 

2. Process defined in claim K chancteri/cd in ihat liquid 
lutrogcn is admixed to ihe wastes for cooling. 

3. Pricess defmed in daiin 1, charactcriicd in thai »-atcr 
is admixed to the >fcastes foi XK>ling. 

-:. Pnxrvs defined in one ct the above claims, characicriicd 

in that the nibber-containing wastes arc introduced as granules into the screw press. 

5. Process dcfmcd in one of the above claims, characterized 

in that the air present beturen the granulates of the uisies to be fed into the screw 
press is removed. 



SUBSTITUTE SHEET 




SUBSTITUTE SHEET 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



